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INTRODUCTION 
The Muscles of the body are nourished by the blood 
as i t  makes i ts circuit around the body. There is found 
in the blood, as well as the tissues of the muscles 
the element, Nitrogen, which is liberated by the use of 
the muscles and the brains. It  passes out of the system; 
hence because of i ts great necessity i t  must be supplied 
bv a food containing this element. This food is known as 
protein. 
Proteins are used to a certain extent as fuel,  but 
their chief function is to supply tissue building material.  
The great omnipresence of proteins in living organisms is 
due to the fact that l ife itself depends on their existence. 
This fact is reflected in the word "protein" which is de­
rived from the German verb meaning to come first.  The 
necessary constituents found in the nucleus and protoplasm 
of all  cells are proteins; consequently the building of 
new tissue and repair of those that are damaged in carrying 
on the life processes is dependent on their presence. 
According to Mac Leod and Mason efforts have been made 
to synthesize proteins, but as yet no such goal has been 
reached, because of their complex nature, I t  might be noted, 
however that proteins are composed of amino acids of which 
some twenty-two (22) are known. Bogert states that over 
three hundred and fifty (350) million times a million different 
combinations ca,n be made of these twenty-two (22) Amino acids 
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if  each of them is used only one time. Regardless of these 
revelations i t  was found that when a number of Amino acids 
were linked together a protein like product was formed. I t  
contained nineteen (1 9) Amino acid molecules. 
In order that we may recognize protein Mac Leod (1) 
has given us the following characteristics they have: 
1. They are mostly amorphorus although a 
few crvstalize readily othere crystalize 
with difficulty. 
2. Some dissolve in water; others dissolve 
in dilute salt solutions. 
3. They form collodials readily. This nature 
prevents proteins from diffusing through 
animal membranes which ions pass through 
with ease. 
Snell (2) classifies proteins into three important 
groups: Simple proteins, meaning, those which yeild only 
Amino acids upon hydrolysis; Conjugated proteins, meaning 
those which yeild Amino acids plus ammonia uoon hydrolysis 
and Derived proteins which are formed from other proteins. 
Proteins are classified by Bogart (3) as Complete and 
Incomplete, depending on the Amino acids of which they are 
composed. The body cannot do without certain Amino acids, 
hence if  a food contains these necessary Amino acids i t  is 
considered a complete protein; if on the other hand a food 
lacks these essential Amino acids i t  is called "an incomplete 
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protein". Animal proteins are the most complete proteins,in 
fact there is onlv one, gelatin, that is not complete. On 
the other hand incomplete proteins are almost wholly vege­
table proteins, soybeans and peas being the only complete 
vegetable proteins. 
Due to the complexity of the nature of proteins and the 
fact that they are so closely combined with other substances, 
fats,  water and the like, i t  is difficult to isolate pure 
proteins. Therefore no one scarcely knows what their constitu­
tion is.  
There has been a few experiments on proteins namelv, the 
Biological Assay method, used to de+ermine complete and incom­
plete proteins by feeding them to rats; color reactions to de­
termine whether -> food contains protein or not solubility 
tests and the K^ldahl method. 
4 
Purpose of This Studv 
This piece of work is done to determine the effect of 
cooking on the protein in foods, that is,  to see if there is 
any loss of the percent of protein in foods upon cooking, 
Bogert (3) points out that proteins are coagulated by 
heat and if the temperature is verv hicch for any length of 
time the coagulated protein becomes tousrh and leather-like. 
Heat also tends to dry protein foods out and cause them to 
become relatively hard and difficult to digest.  
We know that certain extractives,whinh are ^esoonslble 
for the flavor of meats and other protein foods, are absorb­
ed by water when cooked. Other changes that occur are not 
known as yet and i t  is the author's purpose to determine 
them if there are any. 
The percent of protein found in some foods is shown on 










G-ealtine, dry 100 
Cheese 
Swiss 29 




Porterhouse steak 22 
Round, lean 21 
Brisket,  medium fat 16 
Veal, shoulder 20 
Lamb, shoulder 18 
Mutton, shoulder 17 
Pork 
Loin chops medium 
fat 16 





Walnuts . 18 
Pecans 10 
Legumes 
Lentils,  dried 26 
Peas, dried .  25 
Beans, d^ied 22 
Cowpeas, dried 21 
Cowpeas, green 9 
Peas, green 7 
Beans 
Butter,  green 8 
Lima, fresh 7 





Oatmeal uncooked 16 







Whole Wheat (milk) 12 
Whole Wheat (water) 12 
White (water) 9 
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Methods and Procedures 
There were a number of methods that could have been 
used to determine the content of food by first determining 
the Nitrogen content. The K^eldahl method, the Gunning 
method and the Kjedahl-Gunning-Arnold method. According to 
(Griffin the Gunning method is more convenient for use, but 
either of the above named methods give quite accurate 
results, however the Kjeldahl method is quicker. 
With a few modifications the Gunning method will illus­
trate the occurence that takes place in all of the methods. 
The substance to be digested is first decomposed with sul­
phuric acid in the presence of an oxidizing agent; the car­
bon and hydrogen being driven off as carbon dioxode and 
water. The Nitrogen is converted into and Ammonium salt and 
the Ammonia is finally liberated by a fixed alkali. The free 
Ammonia is then distilled into an acid solution of known 
normality. 
From the Nitrogen found the protein content is computed 
by multiplying the percent of Nitrogen by 6.25. This is 
done because the average protein contains 16$ of Nitrogen, 
hence 16 X 6.25 is 100. This is a rather rough way of 
estimation, but it is the most universally used method. 
The Author used the following method which is the 
Kjeldahl Method; 
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The food was prepared by grinding as in the case of the 
peas and beans and weighed; The cooked foods and greens were 
dried in the oven ground or crushed and then weighed. Two 
grams of the substance was placed in a 500 ce.Kleldahl flask. 
To this was added 10 grams of anheydrous sodium sulphate, and 
30 cc.of concentrated sulphuric acid plus 2 grams of cryastal-
line copper sulphate, The flask was then attached to a ring-
stand in a slanting position and heated under the hood until  
i t  became clear with no traces of carbon present. 
The flask was allowed to cool to room temperature; diluted 
with 150 cc.of distilled water and cooled again. 35 cc.of 
0.1N hydrochloric acid was poured into an Erlenmeyer flask to 
which was added two drops of methyl orange indicator. This 
was placed under the distilling apparatus with the tip of the 
cindenser tube dripping beneath the hvdrochloric acid. 
After the mixture in the Kjeldahl flask had cooled 50 cc. 
of saturated sodium hydroxide solution was added slowly to i t  
so as to avoid mixing of the contents. ^ few pieces of granu­
lated zinc was added to the contents in the flask to prevent 
violent bumping; i t  was then attached to the distilling 
apparatus and distilled until  about two-thirds of the mixture 
had passed into the Erlenmeyer flask. 
After the distillation was complete the mixture in the 
Erlenmeyer flask was t i trated with 0.1N sodium hydroxide 
solution, to determine the excess acid present in the substance. 
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The following calculations were made to determine the 
percent of protein in the food. 
Volume Ratio X Volume of Base = Excess Acid 
Volume of Acid -  Excess acid =  Actual Acid 
Ammonia (NH ) t i tre -  NK X Normality of Acid 
3 " 3 
1000 
Actual Acid X NH t i tre =  Weight of NH Sample 
3 3 
Weight of NH X N -  Weight of Nitrogen in Sample 
3 NH 
3 
Weight of Nitrogen X 100 - Percent of Nitrogen 
2 " in sample 
"Percent of Nitrogen X 6.25 = Percent of Protein 
in sample 
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Results for Uncooked Foods 
Food No 1 No 2 No 3 No 4 No 5 Average 
Mustard 
G-reens 4 6 8 4.8 12 6.9 
Blackeyed 
Peas 20 32 20 18 25 23 
Pinto 
Beans 26 20 23 21 22.5 
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Results for Cooked Foods 
Food No 1 
CVJ 
o
 Mo 3 No 4 No 5 Average 
Mustard 
G-reens 9 4.5 15 4.5 13 9 
Blackeyed 
Peas 34 32 30 32 25 30 
Pinto 
Beans 27 25 28 21 25 25 
Conclusion 
1. Twenty-eight samples of three common vegetables, 
mustard greens, blackeyed peas and pinto beans were 
tested to determine whether cooking had any effect on 
their protein content, 
2. The analysis showed that there was an increase 
in the percent of protein in the foods after they were 
cooked. The conclusion reached from this is that cook­
ing makes protein foods more suitable for complete 
digestion, thus making more of the protein available. 
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